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1. SCOPE-—

1.1 Pu~ose. This specification
general d~ig~and testing requirements

sets forth the
for electrical
assemblies (seewiring harnesses (see 6.2.5) and cable-.

6.2.4~ that are to be installed in space vehicles.
.

1.2 ~p~icatio~. The wiring requirements covered by
this specification”are applicable to wiring harnesses and
accessories for use in the interconnection of electrical and
electronic equipment in space vehicles. This specification
may also” be used to specify requirements for interconnect
wiring on launch vehicles, intercontinental ballistic
missiles, or other vehicles (see 6.1). For those
applications the term %pace vehicle” is to be interpreted
as the applicable vehicle.

Beneficial comments (recommendations, additions, deletions),
and any pertinent data which may be of use in improving this
document should be addressed to:

o
SAMSO/AW
P.O. Box 92960, Worldway Postal Center,
Los Angeles, CA 90009

Use the self-addressed Standardization Document Improvement
Proposal (DD Form 1426) appearing at the end of this
document or comment by letter.
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2.1 Issuksof7---- 6ooents. The following documents of
#e issue In effect on date of invitation for bids or
request for proposal, form a part of this specification to
the extent specified herein.

BilitarySpecifications

MIL-C-17

MIL-W-5088

MIL-W-5846

MIL-C-24308

MIX-C-38999

MIL-C-39012

MIL-C-55544

MIL-W-81044

MIL-W-81381

MIL-C- 83723

Cables, Radic, Frequency; Flexible and
Semi-rigid, General Specification for

Wiring, Aerospace Vehicle

Wire, Electrical, Chrome1 and/or Alumel,
Thermocouple

Connectorr Electric, Rectangular, Minia-
ture Polarized Shell, Rack and Panel,
General Specification for

Connectors, Electric, Circular Miniature, 7
High Density, Quick Disconnect, t-J.z ,I\

Environment Resistant, Removable Crimp _J
Contacts, General Specification for

Connector, Coakial, Radio Frequency,
General Specification for

Connectors, Electric, Environment Resis-
tant, for Use with Flexible Flat Conductor
Cable and Round Wire, General Speci-
fication for

Wire, Electric, Crosslinked Polyalkene,
Crosslinked Alkane-imide Polymer, or
Polyarylene Insulated, Copper or Copper
Alloy

Wire, Electric, Polyimide-Insulated, Cop-
per or Copper Alloy l '

ConnectorSl ElectrJc, Circular, (Environ-
ment Resisting), Receptacles and Plugs,,
General Specification for

* .. :*

2



r

. ●

✎

----‘.
/’

.

MIL-c-83733 Connec

DOD-W-83575A (USAF)

. ●

tors, Electrical. Miniature, Rectan-
gular Type, Rack to. panel, Environment
Resisting, 200 degrees C Total Continuous
Operating Tem~rature, General Specifi-
cation

Milita~y_Standards———-

MIL-sTD-863 Wiring

M.ilita.r~Handbo~k~.—-- ——

for

Data, .vPreparationof

MIL-HDBK-216 R-F Transmission Lines and Fittings

(Copies of specifications, standards, drawings, and publi- ,
cations required by contractors in connection with specific
procurement functions should be obtained from the contract-
ing office or as directed by the contracting officer.)

2.2 Othgr Publications. The follo%dng documents form.—-
a part of this specification to the extent specified herein.
Unless otherwise specified, the issue in effect on date of
invitation for bids or request for proposal shall apply.

THE INSTITUTE OF ELECTRICAL AND ELECTRONICS ENGINEERS

IEEE 200-1975 Reference Designations for Electrical. and Electronics Parts and Equipments
(with ANSI Y32.16-1975)

(Application for copies should be addressed to the Institute
of Electrical and Electronics Engineers~ Inc*~ 345 East 47th
Street, New York, New York 10017)

3. REQUIREMENTS..——

3.1 Qrder of Precedence. In the event of conflicts———-.
between any of the documents referenced herein and the con-
tents of this specification, the contents of this specifica-
tion shall be considered the superseding requirements.

.

i

3.2 ~gp@ementary smecific~tions and standar~~. When 8
this specifica~~~n; the documen~s-r~~~c~~-herein fail
to provide a suitable specification or standard, other
appropriate specifications or standards may be used. If the.

●

3



GOD-W-83575A(USAF)  *

document3 referenced in- this specification do not provide
the contractually required reliability, quality level, Or
technical performance, they should be interpreted as being
referenced to limit the variety of the physical and
functional parameter3 to the extent practicable. In those
cases, the referenced specifications should be the basis of
contractor specifications that would add, delete, or change
specific requirements. When a detail or general  military
specification exists for the class of material required, the
contractOrgs specification shall reference the existing
military specification and set forth only the needed new
requirements and deviations. If required by the contract,
the supplementary specification3 that are prepared by the
contractor shall be submitted to the contracting officer, for
review or approval prior to their use. When required by the
contracting of.ficer, the contractor shall provide data
substantiating the supplementary requirements and shall
provide samples for testing. The use of contractorVs
specification3 shall not constitute waiver of Government
inspection requirements.

3.3 Selection of m;ts, matag& apd Erocesses.
Unless otherwise specified in the contract,The=,
materials, and processes shall be selected and controlled in
accordance with contractor established and documented
procedure3 to satisfy the specified wiring harness
requirements. The selection and c?ntrol procedures shall
emphasize quality and reliability, as required, to minimize
total life cycle c03tS for the applicable vehicles. An
additional objective in the selection of parts shall be to
maxiinize  commonality and minimize the variety of wiring
component3 and related servicing tools required in the
fabrication, installation, and maintenance of the vehicle
electrical wiring system..

3.4 &neral desiq_n requirements---I

3.4.1 C_jrcuit  categories. The electrical character-
istics required for interconnecting wiring are the first
considera<ions to be established in designing electrical
.wiring harnesses for space vehicles. In particular, the
wire type3 (see 6.2.1) required depend upon *he voltage,
current capacity, and frequency of the circuits. The five
major catagories and the various suScatagories  Of circuit3
are defined in the following subparagraph3 and summarized in
Table I. Each circuit in each wiring harness or cable

4
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assembly shall be categorized in accordance with these
Sefinitions.

3.4.1.1 ~ateqorv IJxwer and co~trol~. Includes (a)
dc circuits over 10 vo~s [V),~5=circuits below 10 v
and Ovsz 5 angere?s {.A]${c] 2C circuits bslc’w0s7 I’mgdmmz
(MHz) with voltages above 25 V rms, and (d] pulse circuits
with maximum voltages above 25 V with rise and fall times
greater than 1 microsecond. -

3.4.1.2 CateqorY ~~i~h-le~ze~~i~nals~. Includes
{a) digital circuits with voltage levels fzom 5 to 25 V
maximum a~d qise and fall times greater than 1 microsecond,
(b) digital circui- with maximum voltage levels from 1 to

10 V and rise or fall times less than 1 microsecond, (c) ac
~circuits below 0.1 MHZ with voltages between 5 V and 25 V,
and (d) ac circuits between 0.1 MHz and ?.0 MHz with voltage
levels between 1 V and 10 V.

3.4.1.3 Cat.orv HI (low-level simals~. Includes
(a) dc circuits below ~? and le~~an 5 A, (b) ac
cixcuits between 0.1 MHz and 1.0 MHz with voltage levels
less than 1 V, (c) ac circuits below 0.1 MHz with valtages
less than 5 V, (d)‘digital circuits with maximum voltages
less than 1 V and with rise or fall times less than 1
micros=ond, and (e) digital circuits with maximum voltages
less than 5 V and with rise and fall times greater than 1
microsecond. t

3.4.1.4 Cate~ory IV (electroex~osive device circuitsi
Includes all electroexplosi;=evice ~~~~circuit~%——-..————

3.4.1.5 Cateqory V (hiqh-frewenc~ simals). Includes
(a) all ac circuits above 1 MHZ and (b) high-level digital
circuits with maximum voltages above 10 V and with rise or
fall times ‘less than 1 microsecond, and (c) ac circuits
between 0.1 MHz and 1.0 MHz with voltage levels above 10 V.

3.4.2 ~ieldincr requirements. Shielding (see 6.2.2)———-
shall be provided as indicated in the following

. subparagraphs. All shielding shall be insulated to prevent
uncontrolled grounding.

. ...
..

1

1’

3.4.2.1 Intercg~nect wirinq for cateqorY~_Gtic_u&~g,”——--
Wiring for cat~~—I circuits shall—~e the power or

,
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signal wire(s) twisted with the return wire.
be unshielded.

,A
. . 1

I

The wiring may

3.4.2.2 SGterconnect wiring_ for catwory II circuits.-N-B-_ ----- --W--W
Wiring for category II circuits Shall have twisted signal
and return wires with each pair, or circuit, shielded.

3.4.2.3 .Interconuct  wir.&g for ~atesorv~II1 circuits.--II __I__
Wiring for category IIIa shall have twisted signal and
return wires. Category IIIa w,i?ing shall be'shielded as a
group fran category ZIIb and other categories. Wiring for
category IIIb shall have twisted signal and return wires
with each pair, or circuit, shielded. Wiring for category
IIItC shall have twisted signal and return wires. Category
1x1~ wiring shall be shielded as a group from category IIIa,
IIIb, and other categories. Wiring for category IIId and

- category IIIe shall have twisted signal and return wires
with each pair, or circuit, shielded.

3.4.2.4 Interconnect wiri. fofcateqzy XV circuits._~_~~_
Wiring shall-be twistehss,  each pair shielded. _

3.4.2-S uterconnect wiriw for cateqogy V circuits. T7e-e ------- --c--
Wiring interconnections, other than waveguide, shall be_ ~"'$:  ) .U
shielded coaxial cable, -balanced shielded cable, or balanced
cable with a characteristic impedance of 100 ohms or less.

.I

3.4.2.6 Added shielding. SIiielding can be added over
that specified for theyGory  of each circuit to prevent
excessive radiation from, or excessive pickup on, the
circuit. Coax or balanced shielded cable may be used
instead of twisted shielded pairs particularly in
applications where the capacitance per meter is critical.
Shielding shall be added over that specified for the
category of each circuit to the extent required, when an
electromagnetic pulse (EMPI environment is specified.
Shielded circuits may be routed together in a bundle with a
common secondary shield*

3.4.3 Shield termination and shieldC1~U-~~~~~~~~IIIIIII-~ P---lgroundinq.- a - -
Multiple point shield grounding shall be used on high-
frequency circuits (above 0.1 MHz), on digital circu;i.;  with
rise or fall times less than 1 microsecond, and on E:ED
firing circuits (category IV). Single end shield grounding
shall be maintained on all other circuits, except that when

6
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TABLE I.

Summary of circuit cat.e'qori~  .tind ,shielding  recmirments

Circuit Character
(see 3.4.2)

ct current

Alternating Current Below 5V RMS shielded as a
belo+O.l MHz

Alternating Current Below 1 V RM!? IIIb each pair shielded
between 0.1 MHz Between 1 V IId each pair shielded
and 1 MHz and 10 V RMS

Above 10 V &lS vc coax or balanced
shielded cable

Alternating current all Va 'waveguide, coax,
above 1 MHz

I
or balanced
shielded cable

Pulse with rise or Below 5 V peak . IIIe each pair shielded-
fall time greater Between 5 V Ifa
than 1 microsecond and 25 V peak 1

each pair shielded

Above 25 V peak _ Id none _.
.

I. I
Pulse with rise or Below 1 V peak IIId r each pair shielded
fall time less than Between 1 V IIb each pair shielded I
1 microsecond and 10 V peak ,

Above 10 V peak coax or balanced
w shielded cable i .

.
e

Electroexplosive(EED) all IV each pair shielded !
I

7
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multiple shields are used to prevent induced interference,
she outer shield shall be multipoint grounded. When single
end shield grounding is used to protect a circuit against
induced radiation, the ground shall be at the reczeiver  or
high impedance end. Xhen single end shield grounding is
used to minimize radiation from a.circuit,.the ground shall
be at the signal source end.

3.4.3.1 phield f o r  eatromaqnetic guiseterminationsw----- ----
IFMD\z-&a, *,viroQI!Jent= Wire shields  in all catecories of- -4 ----  -
circuits that may be subjected to an EMP environment shall
be bonded around the circumference, and preferably within
the backshell, of the connectors. Xnner shields that are
designed to be ungrounded at one end shall be terminated
within the connector shell and the ends secured against
fraying. Ungroundti inner shield terminations shall be

. insulated from the connector pins, the backshell of the
- connector, and from adjacent shields.

3.4.3.2 Shield rtFc:lnd turmin~f4  nns fnr catmorv  xv
1L  YUI.U_“--....La.-  -- _m”- c--  -v--1--,  --

circuits. Wire shields in category IV circuits (EEDs) shall
be bonded around the circumference, and preferabt;Il;ithin
the backshell of the connectors. Circuits as
pyrotechnic event instrumentation circuits that make a 8

;q:_
.-:.<

th.e electroexplosive  device circuit
*,,

direct connection to )
shall employ shields which are bonded around the /
circumference and preferably with the backshell at the PYXO
junction or relay box connector. Jf an EMP environment is
not specified, the shield ground at _.- _LAAC other
instrumentation circuit connector may be grounded through a
pigtail to a pin in the connector or directly to structure.

3.4.3.3 Shield qround terminations for catesody I,_iI,- -
III, and V &&its Jno

-r-------r
EMI& Wire shields in theseV.--J-.-~. - -

categ,orles  OX cPrcults, that require grounding and which are
not subjected to.an EMP environment, shall be grounded to
the vehicle structure by th-0 shortest feasible route. The
length of the pigtail or connecting wire between the shield
and the ground shall be as short as practicable, but shall
not exceed 100 millimeters (mm) for harnesses containing
less than 20 shielded wires, The length of unshielded,
insulated wire that may shot/in back of the connector shell
shall' be as short as practicable, but shall not exceed 20
lTfTI. For these circuits, the following methods of grounding
the shields are acceptable, in order of preference:

L - .
.- .
t:. _.:
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a.

b.

c.

,

On, and preferably within~ th~ electrical
connector to provide a low impedance path to
structure when jGined to the nating connector.

By a pigtail “to a Pin in the electrical
conneckaz.

By a pigtail directly to structure.

3.4.3.4 Ungrounded shield terx%nations ~no EMP~. Wire—.—M------ ——— -----w
shield terminations that are to be ungroun~edg and are not

st~bjected to En Et{?ean-~irerbrbzn%~shall be seccred zgainst

fraying and i.nsula-ted~frcmthe back shell of the aonnector

and from adjacent shields~ where practicable the

ungrounded end of the shield should be tezninated by ‘a ~
pigtail to a conneck~r pin to facilitate msking shield

conti~uity and resistance measurer,epts (see 4.5.2). Th&?

length- of unshielded? insulated wire that mzy show in bat>
of the cmnector shell shall be as short 2s practicable but

shall not exceed 20 mm.

3.4.4 Wire terminations. Wire terminations to———-
connectors oFTG~7ugs shall be mad= with a criW

device where practicable. wires to be termlnate8 shall b?

stripped of insulation by methods that do not result in
nicked or broken strands. The length of the stripped

portion of the conductor shall be ~o:9 ~~~~gh ‘o ‘each ~he
bottom of the crimp barrel. than one w~re

(conductoz) sna.ii ~e terminated to any contact of

environmentally sealed connectors. Not more than one wire

(conductor) shall be terminated in an individual terminal
lug● For screw type terminal boards, the harness design
shall be such that the maximum number of lugs to %e

connected to any one terminal on a terminal board shall be

four for ring type lug% or two for spade type lugs.

3.4.5 Circuit isolation. Interconnect wiring in each
‘——- be isolated from wiring inof the five categories shall

other categories by maintaining to the extent practicable,

a minimum separation of 30 mm between wires and wire bundles

of the different categories. When wires from circuits in
different categories use the same connector, the pin

assignments and layout shall stz?~s isolation between

different categories, and grounded spare pins shall be fully
utilized to provide such isolation. Category IV circuits

(electroexplosive devices) shall maintain a minimum distance
*

‘“ .,.
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of 30 -mm from d.her category circaits and shzll not stiare

‘&e same cormector with other category circuits. High
inpedance circuits~ above 1000 ohms, or sensitive circuits,
~~~ow 5 IJ,shall be isolated by routing or shielding or both
frc+llother circuits even in the same category. Antenn2
cables shall be separated from each other and from other
wiring. Where practicable, wiring to redundant subsystems
or equipment shall be run in separate harnesses or cable
assemblies to prevent damage to one subsystem affecting the
other.

3.4.6 MOCku&. A three-dimensional mockup of the space
vehicle,shall be provided where required to determine the
proper routing? wire lengths, connector configurations,
support requirements? anilaccess requirements of the wiring
harnesses. The mockup may be 2imited t~ parttal

/ installations which cofitain the more complex wlr%ng
harnesses. The mockup shall be used to supprt design
reviews of the wiring harnesses, to fabricate wire jig
boards, to demonstrate typical wiring installations, and to
show all wiring ~ractic~S for ‘which deviations are
requested. k development test vehicle, a qualification test
vehicle, or a flight vehicle may be used for harness mockups ;~;~
instead of creating a separate vehicle mockup if adequate

o

time is scheduled to support the wiring harness mockup \

activities. /.-

3.4.7 Routinq. System relia~ility shall be a primary
consideratio;-in selecting the routing for wiring harnesses
or cable assemblies. Where practicable, routing shall
prcvide accessibility for easy removal and replacement of
attached equipment as wel1 zs the wire harness.- Routing
through small.structural openings shall be avoided where
practicablee to minimize flexing and handling of the harness
durifigits instzlLaticn. The a~~~r~ah~e cable size an8-
Atinimum radius of bsnds shall be in accordance with MIL-W-
5088. Routing shall be such as to rtinimizethe possibility
of damage to the wiring. Interference with other equipm~nts
shall be avoided. Routing shall offer pxOtectiOn aga~ns~
possible damage through c~mon misuses such as being a
handhold or a temporary support for test equipment.
Although similar connectors or cable terminations should nut
be used in adjacent locations, the routing and forming shall
be slJc~ that improper connections Cannot be made. To
pr~vent pss~~le damage fXOLM fumes and :~l~~ds, a so ,~,~

minimum c~ea~ance shall be naintainedf where practicable

10
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betwem the harnesses and lines or equipment containing
oxygen ● flammable liquids or ‘.gases, corrosive liquids or
gases, Gr cryogenic liquids or gases. The clesrance betwzen
wirss or cables and heat generating devices shall be such zs
to avoid deterioration of the wires or cables from the heat
dissipated by khe devicese i?cuki~g=hail gr~~;i?zSlzck-?-:
prevent mechanical strain on the wires, +v~ncti.ons~ and
supports resulting from instzll~tion and” servicing cf
equiprnest,vibrztiong thermal environments, azd tolerance
buildup including vehicle and harness fabrication.
Additional slack shall be provided in the area of
terminations to allow the replacement of teminatiom thre~
times: however, excessive slack shall not be provide%
Where wiring harnesses must cross a moving or rotating
interface~ such as a deployable solar arrsy zttzch fitting? ~
the installation drawings shall define dimensions including
lmpsizes and distances to zttaclm~nts. A~-+~chment clamps
shal-? be provided sufficiently clGse to any Ieops so that .
rravementinto the path of motion cf the moving mechanical
ass$~mbiy cann“ot occur under any conditions. Connectors
shall be provided at each end of the loop where practica~le
to permit assembly and disassembly without disturbing the
harness configuration in the area of the interface. wire
bundles crossing a moving or rotating interface shall rot
contain strain-energy elements to assist deployr~ent.

3.4.8 Protection and s~~og~. Wiring harnesses znd.——— ——
cable assemblies shall be protected and supported in
accordance with MIL-W-5088. Harness breakouts shall ~e
supported to avoid overstressing of the wires by flexing of
the breakout. Accessories such as sleeving, g~ommetS,
insulation tape, clamps, st~a~s, tying tape, and other
related items, shall be in accordance with MIL-W-5B88.
Unmated connectors shall be provided with Zust caps ~to
prevent damage to the pins and the entry of foreign matter.

3.5 ~~gg and cable reairgments. The type of wire
shall be in ac~=ce with MXL-~=~44, MIL-W-81381, or be
an equivalent type with insulation that has equal to or
greater resistance to cold flow than those tYP?S~ For
applications having constraints on allowable outgassing, it
should be recognized that neither total.allowable mass loss
nor allowable loss of volatile condensable materials are
controlled by these military specifications. Thermocouple
applications may use MIL-W-5846 wire. Coaxial cable shall
be in accordance with MIL-c-17. MIL-HDBK-216 shall be used

11
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as a Suide for the selection of
selection of wire size shall be based
afidlcable size in accordance with t~A~

5088. Use of the *minimumwire gauges
and 24 AWG high strengkh copper alloy
accordance with MIL-W-5088.

coaxial cable. The
upon Circtiit current
requirements of XIL-W-
22 AWG annealed copper
shall be restricted in

3.6 Cono!&t~g~uyements. Connectors——. used in the
fabrication of wize harnesses and cable assemblies shall be
suitable for the application. Wire harness connectors sh-all
be of the rear insertable remove~ble c~imp contact and quick
~~scomec~ type where feasible. Except as modified herein,
mnn=tizs shall be in accordance with MIJL-c-24308, MIL-C-
38999V MIL-C-55544, MIL-C-83723, Or MIL-c-83733. Coaxial
ccnnec&torsshall be suitabl~ for the application and be in
accordance with MIL-C-39012. Connector shells shall have a
conductive finish, however, cadmium plating shall not be/
~sed. ~pty holes shall not be left in connector gzommets
~%ere there are unused contacts. In such cases, unused
grommet holes shall be filled with sealing plugs. Other
xslated requirements such as for right angle connectors,
terminals~ contacts, sealing, potting, safety wiring, and
connector accessories, shall be in accordance with
$K&w-5088Q Similar connectors located in the same
~hysical area of the space vehicle shall have different
keying arrangements to preclude connector mismating
[reference harness muting and forming restrictions in
3.4.7). Connectors to be used in an EMP or high level rf
environment shall be capable of incorporating rf finger
StOck at the connector-receptacle interface to provide for
shield continuity and shall be mechanically capable of being
subjected to the coupling nut torquing. connector? that are
not self-locking shall be safety wired.

; 3.7 &ssemblv znd fabrication requirements.-——

3.-7.1 ?=hricat+on ~grmi~~boag~. Fabrication ef all.—-=-—
wixe harn3sses or cable assemblies for space vehicles shall
be on a three dimensional jig, or m a fabrication forming
board that reproduces the size and shape of the harness when
installed in the vehicle. All electrical terminations shall
be located with position, tilt,”and i~dex identical tc? ~yh~

final vehicle installation. -’Connector“shellswith inserts
shall be used to reproduce the mating interface and
facilitate testing. When desired ‘f):~the contractor, the

— . . . . . . . . . .—..- . . . .. ,
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vehicle itself my be us~d as
the jig to fabricate the

.
harness in place.

.

3.7.2.1 r~izted or hg~cal_@.~G AGZ= Hiring hazncssm

Or cable assemblies consisting of more tka? four
cendcctors

terminate in Connect=sf andwhich
which are subject to

flexing when matsd and demat~, shsll be fabricated wit? a

twisted or helical wire lay for that portion of the wife

harness or cable ass~~~~Y which i: s~j~~ta
to Rovem?nt

during the connecter mating or der.atznGcpe~dzcns.

,

3.7.3 ~~her .-~%giremen~. splices are prohibited

except where the use of a connector is not practicable ax

WOU~ d reduce reliability. For exampl% splices may be used

when wiring can be permanently joined
to cmponent ~~~e~~.

“ZaCh individual wire or wire grouping shall be zcceszi>ls

tor replacement in the event ofesor&e
unplanned danage during

harness fabrication. If pottxng or molding is utilized to

isolate, insulate, or to provide strain zelief (slug. mold) ;
tie encapsulant shall bew Where.Practicable’ a ‘?te=~~~i~~~~
can be readily removed -and replaced.

Strain

preparation for termination? and other related requirelfients

shall be in accordance with MIL-W-5088.

3.8 Harness idg~tification and data req~irements——--

3.8.1’ wir~n~ dat+ The preparation of wiring data

shall be in ~ccordance with MIL-sTD-863 or an equivalent

contractor format.

3.8.2 ~g
physical marki
to the extent
possible modif
exceeds this
conductors or

entifica~on of individual conductors.__-,_-.------——
~—on~dividual conductors 1S only

needed to facilitate assembly, inspec
icat~on of the wiring harneS*s. Alt

requirement physical marking of i
cables may be accomplished in accorda

●

requ
tion,
bough xx
ndivi- -
,nce

The
ired
and..

duaL
with

.

MIL-W-5088.

13
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3.8.3 ~dsn+.ifica~icn.gurnesses= - To.,k——— — ———d 5zcilitat?-

inskallation on the vehic15Y znd fieldservicing in the

prior to laufich~each ‘wiri~ghszxess or cable assembly and
each connzctor shall be physically mzrked with its refzrencs
C22SicJit2tiO~

~~~~’-J~~syA~~ in accordarice with IEEE 200. ~ach

wiring harness or cable assembly shall also be identified
and physically marked with the drawing part number and a
unique serial number at the time of fabrication. Each

connector shall also carry the reference designation of its
mating cannector. The method ar.?!location of the physical

identification shall assure legib~lity when installed in the
~~~hic~eand shall not impair the fU1’lCt~OTlalc~aracteristics

Of the w~xe harness or cable assembly.

3.9.1/ &~A~bili$y ●

The reliability ~esign require-

rhentsshall ass~re that the @J~~~~~ vehicle reliability

requirements are met uncler the mOSt severe extremes of
testing~ stcrage~ transportation~acceptance

preflight

testing, and operational environments.

3.9.2 ~nterchanq~bili~. Any two or more wiring

harnesses oz;able assemblies bsaring the same
part number

shall possess such functioml and physical characteristics
as to be equivalent in performance and durability and

shall

be capable of being changed~ on,e for another. witho~~

alterations of the items themselves or of adjoining items.

3.9.3 Maintainability. The wiring harnesses shall be

designed so as not ?O require any scheduled maintenance or

repair during their szrvice life.
.

3.9.4 szr2&LA= “ The service life of the wiring

harnesses shall be specified as ofieyear
ps the s=vic~

life of the vehicle for which it has been designed.

~nv~xo~~ent.3.9.5 _ The wiring harnesses shall be
‘~h~-functional characteristics and designcapable of meeting

requirements specified herein before and after exposure to

preflight environmental conditions, and during all flight
environmental conditions as specified in the vehicle type or’

detail specification.

o“2., .. .. .:Y*,

‘-.,’ ‘ )

)

3.9.6 gtoraqe and trans~or~gbility. It is a preferred

practice that comple~e~~r~ harnesses not be
removed from

..:.-.,...<_..”
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thz~e-~ige:lsio~al :orI?ling.board ;~~.~~~
-their

all quality
“~.%nents.navzbem net.assurance requz. -

m%L1.s wiring harness

shculd have 6ust caps installed cn all ccqnectors and then

b~ moved from the fa~rication forming tioar~ directly to

~ilSk2112t~On
Q“fl the vehicle T.dj.tbcnyt intermediate Storag? to

avoid unnecessary handling. Whenever production schedules,

alternate practices, other considerations require

harnzss storage~ the w;;e harness shall be’ packaged,

handled, and trans~rted .ina manner that minimizes possible

damags or environmental degradation.
~Whena wiring harness

is removed froc the fabrication forming’bosrd for storage,
dust caps shall be installed on all

connectors and the

entire hax’ness placed in an protective bag Gr bOX.

IJnsuppertedhandling shall be avoided.
When a harness has

been in storage for longer than ~ months? ‘he q~~~~~~
assurance requixe.ments shall be verified by test or
imrnedia>ely prior to the harness installation on the space

vehicle.

3.9.7 %?orkmanshi~. All details of workmanship con-
..-——

cerned with the fabrication and installation of %?iri~g
A’;>.harnesses shall be controlled such

that the finished item xs

k;~$of sufficient quality to ensure
proFer operation, safety,.-,

) reliability, and service life.

4. ,—,QUALITY AS&JRAHCE REOU~REMENTS—- ———-

4.1 I?esponsi.bilzsy for ins~ections and tests. Unless
--- -—. —--- ------ --—-- ----”

otherwise specified in the contract, the contractor is

responsible for the perfor~ance of all inspection acd test

requirements as specified herein. Except as otherwise

spscified in the contract, the contractor may use his own or

my other facilities suitable for
the performance of the

i2S~?ction and test requirements specified herein, unless

aisa~~roved by the Government. The Government reserves the

~ight to perform any of the inspections set forth in the

specification where such inspections are Seemed necessary to
assure that supplies and services ccnform to prescribed

requirements.
.

4.2 Classification of ins~gcti~;s and tests. The——-- -------—— ——-- —---
tests and inspections specified herein are classified as

.
follows:

a. ?arts, materials~ and proce$.scontrols (4.3)

15
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b. Physical configuration audit (4.4)

C. Acceptance tests (4.5)

. d. Qualification tests (4.6)

parts and materiais shall be adequately controlled and
inspected prior to assembly. Dur~ng fabzication~ the tools
and processes, as well as th~ parts End materials~ shall be
adeqcately,contralled and inspected. Each Siring haxn+ss
asse.mbl’yshall have inspection recoras afidtest records
maintained by serial number to provide traceability.,
Complete records shall be mzintain?d and be available for
review duzir~gthe service life of the wirins harness. The
records shall 6cczxnentall relevant test Ga-&p all rework or

* r~difica-’cicns~acd all install~kions cx reaovals fur .
whatevez reasona Tke records sk.allinclude such items as
crimp tool pull test data and mzch~fikcalstri~per test dsta
made ~t the beginning and end of each working day.

4.4 ~~sical confi~ration audit. The first complete ..—---— —— ....--
vehicle assembly shall be made available for oinspection of ~$1
the wiring harfiesses as installed. There shall be no .

‘discrepancies among tile installed wiring harness~ t~~

fabrication tooling used, the vehicle mockup~ the released
drawings, the test datz, and the specification requirements.

4.5 l$~$gptancetest-. The con?igurakion and———-
woxkmanship of the completed hardware shall be verified by
inspection prior to the start of acceptance testing. Each
wiring harness delivered for acceptance shall hav~ received~
as a minimum, the following tests in the order listed in the
fo+lowing subparagraphs.

4.5.1 Contact retention tes~. Each rear insertable.-—-—--— — ——
removable crimp contact (pin or socket) of the harness
connectors shall be subjected to a retention push test,
following insertion of the contact in the connector insert.
The force shall be applied at the mating face of the
connector to check the retention of the contact in the
insert by the retention ‘mechanism= The contact shall be
retained when the applied force is 21 newtons.

.“ .
r --- ,

:.
‘...-. J,
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4.5.2 Circuit resistance @?gg. The continuity of each..——-.-— —
conduc~tirand of each shield in the asse~tiledwiring harness
shall be determined by measuring the circuit resistance.’
This measurement s~all be made using direct cvurrent with a
voltage not exceeding 50 V and a current not exceeding 2 A.
The measured resistance 01 sach circuik shall be canparzd ta
its calculated value but shall not exceed 0-5 ohms, except
when the length of the conductor is such that its calculated
resistance exceeds 0.3 ohms. The calculated resistance
shall always be rounded to the next highest tenth ohm. For
a calculated resistance between 0.3 ohms and 0.9 ohms, a
test tolerance of 0.2 ohms shall be adtiedto determine the
maximum measured value allcwed. For a calculated resistance
value above 0.9 ohms, a test tolerance of 1.0 ohm shall be
added to determine the maximum measured value allowed. Th?
calculated resistance of shields shall be based on actual
shield resistance values but shall not exceed 0.31 ohms per
meterc

.

4.5.3 Insulation ~esistance test. This test shall be
performed at~=um d~=ial of 500 V or at two times
the peak voltage, whichever iS greater. The insulation

.Ay’%;,.. resistance shall be measured between each conductor and-:;9?;-,’.J$ every other conductozS between each conductor and every
) conductor shield, and between each conductor and connector.

shell. The test potential shall be applied for 5 seconds
snd the measured resistance sha,ll be greater than ~0
megohms. A lesser test time may be use,dif the measured
insulation resistance exceeds 10 megohms immediately
following application of the te’stvoltage~ and continues to
rise. For thermocouple instrumentation wiring, an
insulation resistance of 1 r~egohmis acceptable.

4.5.4 ~~qh ~otential withstanding test. ThiS test
shall be per~ormed using either a 60 Hz ac test poteztial or

a dc test potential. Because the wiring capacitance results
~i~ higher ac cuzrents that may give ~n erronscus
of

ini!ication
breakdown, only the dc test is zeconmended Zor cabl?s

longer than 3 meters. Coaxial cables and therrocou~ls
instrumentation wiring axe excluded from thess tiiqh
~oten$ial withstanding test requirements.

*

4.5.4.1 ~Or 60 HZ ac ~“e~~. When a 60 HZ ac t~st—----- ———
.mtential is used, the test shall be perforned at a
potential of 1000 V plus twice the maximum wo~king voltage
of the harness or at 1500 V, ‘whicheveris the greater; or at

/)
1-7
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the test potential specified by the connector
man~facturer(s] far the emn=tors in which the harness is
termin~tedp if less than either 0? the previous. The tsst
@otential shall he applied for at least 5 seconds at a rate
Cf no less thari-5D0 ~J~er ~ecoad cntil the desired test
potential is reachzd. The ~est potentiai shall be applied
between each conductor snd every other conductor between
each cond~.ctorand every conductor shield? and between each
conductor and connectox shell. There skall be no electrical
breakdown or arc-over.

4.5.4.2 For 6C test. F’@n a dc test puten-tialis—’w-.— -
used, the test shall be performed in the same manner as
~escri~ed for the ac test except that the dc potential xsed
~ha~l be not less than 184 ti!T19S the ap~ropriate ac ‘ test
bpt-ntia~. For the dc test, the time Of app~$cakiOn Gf the
test potential nay ~e r~~1~~& tl> the tine requixed form
steady state ccrrent ttibe established. There shall b? na
electrical bxeakdown or zrc-eve:, If a dc test potential is
~scad for the high ~otential withstanding test, the
inhalation resistance required by 4.5.3 may be mezsured
simultaneously.

4.S.5 Insulatio~-g~~tance retg~g. The insulation
resistance t;;~-;? ~.5.3,abo=~ll b% repeated to deter-
riine any danage caused by the high potential withstanding
test, unless the insulation resistarAce test and high
potential withstanding “test are’conducted simultaneously.
The measured resistance shall be not less than 10 megohms.

4.5.6 Contact separation force tes& ● Ezch socket
contact of tFZX~Z;-connector~-;ZZii-E< subje~ted to 6
contact separation test to check the lminimumseparation
force exerted on a hardened and polished steel test pin.
The applicable test pin shall be inserted to fully bottom in
each socket contact and the force required to remove the pin
shall then be measured. The applicable test pin diameters,
and the minimum separating forces, shall be as shown in
Table II. For contact sizes not shown in Table II, an
appropriate test pin diameter and minimum separating force
shall be used.

.

n..4.

.,.,,

“4
>.”’%4> }

4.5.7 ~~y~ronmgm~ql testing. Thermal “vacuum,vibra-—. —.— -.
tion, shock, and electromagnetic interference test require-
ments of wiring harnesses and cable assemblies may be
?erformed in conjunction with the vehicle level tests.

●
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tiatingEnd
Size [AWG)

22

20

16

10

8

separating ?~st Pin
Diameter (mi1limeters)
.——-- -—--. -— —--

0.737

0.991

‘1.562

2.362

3.150

3.581

+
.

+

+

+

+

0.000
0.005

0.000
0.005

0.000
0.005

0.000
0.005

0.000
0.005

0.000
0.005

?4i.niFLt?3Seprztion
Force (newtons]

,---—---+—-- ——— --

0.

0.

139

139

0.370

0.556

0.648

0.741

}“

4.5.8 Acceptance cr~teria. The .acceptance criteria
for wiring harnesses is‘—-—the~$~sfactory completion Of all

contractually imposed acceptance tests. If a test discrep-

ancy occurs during an acceptance test, the test shsll be

interrupted and the discrepancy verified. Ths disposition

of the di.scr$pancy should be com@eted before the testin9
zesumzs. If ‘the discrepancy is dis~~sitioned as due cnly to
L?h%test Setupf test cables, or to a Zailure in the test
qai~ment, the test being ccnducted at the time of the
failure ~=v be continued after t:herepairs are completed~ as
long as th; discrepancy did not result in an overstress te:t
condition. If an ovezstress test conditiGn occurred or ~f
the discre~aficyis dispositioned as a failure in the wiring

harness under testr the prelimina~ failure analysis and
appropriate corrective action shall be completed in

acccr~znce with the established procedures for han~ling .

r,onconforining supplies. The acceptance test in which the
any previous-tests whose results couldocc’urr~d, and

19
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possibly have induced the failcre, or whose validity was
comprised by the corrective acticnP would then be entirely

rep&ated.

4.6 $@~&~f~.C-~Cn, t$~zi.ng harnsss quzlif.ication may——..
be pixti.ally or totally s=tisfied ~y ‘Q~alifi=ticT> of higher
levels of assembly that include the harness, Qualification

tests shall be conducted to approved test plans that

indicate wkat tests a~d test procedures will bp conducted at
what levels of assembly. applications having constraints on .
allowable outgassi.ng shall qualify to that require~ent
either by test~ or by a t3il~lySiS uving applicable materxzls
test data to determine the estimated total mass loss and the
estimated loss of volatile condensable materials for

wiring harness during

each
its service life. Applications of

harnesses that cross moving or rotating inter~aces shall
include harness stiffness measurem~nts and fa~~5~e te=t~W
tiiatlMl-i be appropriate.

m’~m~l~-l=aet~sks a~d mezsurenents sha~~

be conducted under :?neworst casz din~nsionzl cGnditi02sF
with maximum motion, at av.~ient conditions as well as under

.

.—- .—-
~+orstcase design environmental conditions.

4.7 W4&ficationsv rework$ and retesting. Completed—..
wiring harness~-=ii”be modified and reworked with the

same high quality assurance provisions and criteria as an
original harness. Unless specifically limited by the

spproved change proposal, the inspection and retesting

requirements following modification shall not be limited to
the changes or modifications but the complete harness must
be retested including the changes. Inspection and retesting

requirements following rework shall be consistent with the
type and extent of.the rework, the location where the rework
is accomplished, and the inspection and testing criteria for
the original harness.

.

5. PACKA~ING (Not Applicable).——

6. NOTES—. .

6.1 Tailored a~lication. This specification is
—----------

intended for use in equipment specifications or contracts to
incorporate those requirements which are common to most

space vehicle wiring harnesses. The requirements stated in

the specification are a compOsite of those that have been

20
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reliability space
-specification there?ore

establishes iX2 minimum requirsnents for most space vehicle
applications. Where possible the requi.rer~entsare stated in
h’aysthat are self-tailoring to each application. For
eaca-~plet ths ~~4Q ~qj~~P~~~& ~re not +lp~~~~ ky ~~~s
specification unless an EMP environment is indicated by some
other compliance document. Nevertheless, all requirements
of this specification should be evaluated for each
application and those that are not appropriate, or clearly
i~crease program life cycle costs~ should be excluded or
c~angsd. Contractors are encouraged to identify to the
contracting officer, for program office rsview and
reconsideration, any requirement imposed by this
sp~ci~ication that are believ~d Hcwever,excessive ●

contractors aze reminded that deviations from contractually
i;mposedrequirements can be granted only by the contracting
officer. . Tailoring of shielding requirements should be
based u~on electromagnetic compatibility arialysis or tests
for particular applications. Because of the similarity of
requirements, this specification may be used to specify
requirements for interconnect wiring on launch vehicles,
intercontinental ballistic missiles? reentry vehicles, or
other vehicles. For those applications the term ‘tspace
vehiclel~is to be interpreted as the applicable vehicle.
All wiring which is completely internal to electrical or
electronic equipment should be in accordance with the
applicable equipment specifications rather than this
specification. For clarification, the terms ‘~aerospace
TJehic~el~or Itaircraft?tin MIL-w-5088 are to be interpreted
as including space vehicles or other applicable vehicles.

6.2 Definitions------—.

6.2.1. “wi~ ● A single metallic condtictorof solid,
or stranded co;;truction, designed to carry current in an
electric circuit, ~l~t which dces not have a metallic
coveringr sheath, or shield. For this specification, ~$wire:~
refers to Jtinsulatedelectric wire.?!

6.2.2. Shield. A rne+llic sheath surrounding me or——
Tbcre Wiresr cables, cable ass”&mblies, or a combination of
wires and cables that is used tO prevent or reduce the

txsnsnission of electromagnetic energy to ox from the
enclosed conductors.

21
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6.2.3. Cable. TWO or more insulated conductors,
solid or stran~~-of equal length, contained in a common

covering; ox two or more insulated conductors, of eqcal
length, twisted together without c~mman covering; or me
insulated condtictor with a metallic covering shield cm outer
conductor (shielded wire or coaxial cable) .

6.2.4. Cable asse@~y. A cable with all conductors.— —
and shields insulated and terminated to connectors, ternd.nal
lugs, or other suitable devices.

6.2.5. wiarlt?~ Qeeg. A group of wires, shiel~sq
cables, or cable assemblies~ or any cornbi-nationof thesev

all insulated and properly ternina~ed to connectors
terminal lugs, or other suitable devices and mechanically
held together by ties, s’daps, clamp% insulating jacket, or
other means so that it can be installed as a s~ngle unit for
the interconnection of two or rmre e~ect~ical Or electronic

R equipments. A c~ble assembly that is a complete unit ready

for installation in a vehicle is considered a wiring

harness.

6.3 ~~~xsess&~ data. This issue of DOD-W-83575 is a.—
complete revis~~hat supersedes the previous issue of MIL-
w-83575 fm new designs. The previous issue of MIL-W-83575
remains in effect to cover the -procurement of previously

designed equipment.
t-

Custod&an:
Air Force - 19

Preparing activity:
Air Force - 19

.

.
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Traceability ● .....● ● we● ● ● ● ● ● ● e.~● ● ● .*.e.● ● ● -e● .e●

. Transportability .....eee.● ● .● m● ● e*● ● e● ● m● ● ● ● *.● *.
Wire and cable .eee..e● ..eeee.e.e.....e..e.e..e.e.
Wire lay ● e..eeee..● ● .*● .● ● ..● *..● ● ● .w● ● m...● e● .c.
Wire routing ● ee...● ..● ● *e*● e● e● .● ● ● ● .e.● .● ● e.*● e●

Wire termination .....e.e...ee.ee..e.ee..eee.e....
Wiring data .ee....● ...● eo● .● ● ● e.● ● ● ● .e● .● .● .● ● ● e.
Withstanding voltage ● eee....● e● e● ● ● eee● e● ● ● e● ● ● e●

Workmanship .● ● .... ● *.● ● ....e..● e● ● ● ● ..*e● ● ● .● ● ...
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—..— INOTICE OF
CANCELLATION

Custodians:
Air Force - 19

-_.— .

_——_—

DOD-W-83575A
NOTICE 2
01 June 1996

MILITARY SPECIFICATION

WIRING HARNESS, SPACE VEHICLE, DESIGN AND TESTING, GENE~
SPECIFICATION FOR

DOD-W-83575A, including Notice 1, dated 04 September 1992, is
hereby canceled without replacement.

?

AMSC N/A

Preparing activity:
Air Force - 19

FSC 1810

DISTRIBUTION STATEMENT A: Approved for public release; distribution
is unlimited.
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VALIDATION

METRIC

DOD-W-83575A (USAF)
NOTICE 1
04 SEP 92

MILITARY SPECIFICATION

WIRING HARNESS, SPACE VEHICLE, DESIGN AND TESTING,

GENERAL SPECIFICATION FOR

DOD-W-83575A (USAF), dated 22 Dec 77, has been reviewed and
determined to be-valid for use in acquisition.

Custodian: Preparing Activity:
Air Force - 19 Air Force - 19

— AMSC N/A
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FSC 1820

DISTRIBUTION STATEMENT A Approved for public release; distribution is unlimited.
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